Various i n v e s t i g a t i o n s r e l a t e d t o t h e biosynthesis of oLhy.droxycinnamic acid
r e p o r t d e a l s w i t h two such methods, both of which represent refinements of a technique f o r t h e fluorometric assay of coumarin described i n an e a r l i e r publicat i o n from t h i s l a b o r a t o r y a ask ins and Gorz, 1957) . I n one procedure, designatled method I, 2-coumaric a c i d and totalg-hydroxycinnamic a c i d a r e determined, and coumarinic a c i d i s estimated by difference; while i n t h e o t h e r procedure, method 11, coumarinic a c i d and t o t a l 2-hydroxycinnamic a c i d a r e determined, and o-coumaric -a c i d l e v e l s a r e c a l c u l a t e d by difference. Both methods depend upon the ultraviolet-mediated interconversion of t h e non-fluorescent * isomer and the fluor e s c e n t t r a n s form i l l u s t r a t e d i n Fig. 1 . I n addition, method I1 depends upon t h e f a c t t h a t 2-hydroxycinmmic a c i d occurs i n sweetclover almost exclusively i n t h e form of glucosides (~u d o r f and Schwarze, 19581 Kosuge, 19612j Haskins and Gorz, 1961) , and sweetclover glucosidase r e a d i l y hydrolyzes coumarinyl glucosl.de
P-
but i s v i r t u a l l y i n e r t toward o-coumaryl glucosl.de (~o s u g e and Conn, 1961).
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described elsewhere, a s has t h e procedure f o r obtaining aqueous e x t r a c t s of l e a f tissue askin ins and Gorz, 1961) . The e x t r a c t i o n procedure provides f o r t h e r a p i d --i n t h e presence of coumarin a s an a r t if a c t i n sweetclover e x t r a c t s , and has l e d t o t h e erroneous conclusion t h a t t h i s compound i s a normal c o n s t i t u e n t of t h e i n t a c t p l a n t sw ask ins and Gorz, 1961) . . Two 1 -m l . porused a s t h e fluorescence standard (reading = 100). t i o n s of t h e autoclaved s o l u t i o n were diluted t o 10 m l . w i t h 0.5 2 NaOH. One of t h e d i l u t e d s o l u t i o n s was exposed t o u l t r a v i o l e t l i g h t (360 IT@ f o r 15 min., and t h e o t h e r was held i n t h e dark. Fluorescence readings of both s o l u t i o n s were determined with t h e Beckman model DU spectrophotometer equipped with t h e fluorescence attachment. The fluorescence of the u l t r a v i o l e t -t r e a t e d s o l u t i o n was used a s a measure of t o t a l o-hydroxycinnamic acid, and t h e fluorescence of t h e s o l u t i o n held i n t h e dark was used a s a measure of 2-coumaric a c i d . 
coumarinic a c i d l e v e l , and t h a t taken a f t e r a l k a l i n e hydrolysis of the glucosides served a s t h e b a s i s f o r estimating t o t a l 2-hydroxycinnamic a c i d .
Results of applying t h e two assay methods t o e x t r a c t s of young leaves from f i r s t -y e a r , field-grown p l a n t s representing two genotypes of sweetclover are shown i n Table 1 . P l a n t s of t h e two genotypes were obviously s i m i l a r with re-
s p e c t t o contents of o-cournaric and coumarinic a c i d s . I n the leaves sampled, -t h e cis isomer accounted f o r approximately 8 6 of t h e 2-hydroxycinnamic acid p r e s e n t . Values f o r t h e r a t i o of t h e sum of the two isomers t o t h e t o t a l 2-hydroxycinnamic acid content were uniformly near 1.00, a s shown by t h e mean r a t i o s and standard e r r o r s i n t h e t a b l e . Good agreement between t h e two methods i s thus i n d i c a t e d .
Results of applying method I t o leaves of various ages from greenhouse-grown p l a n t s of t h e CuCuBB genotype a r e shown i n Table 2 . The youngest l e a f was removgd from each of 10 stems, and t h e r e s u l t i n g 10 leaves were bulked t o form sample 1. Samples 3, 5 , and 7 were composed of successively o l d e r leaves from t h e s e same 1 0 stems. Similarly, sample 2 consisted of the bulked youngest leaves from a second s e t of 10 stems on which t h e leaves were s l i g h t l y more ad- Table 1 .--Content of o-coumaric and coumarinic a c i d s i n young leaves from CuCuBB and ~uEubb p l a n t s , a s indicated by assay methods I and 11. Ten p l a n t s of each genotype were used i n these assays. * Sample 4 consisted of t h e youngest leaves t h a t were f u l l y expanded.
Content

Leaves a t t h i s stage have been used i n previous assays f o r coumarin
a ask ins and Gorz, 1957) .
vanced i n age than those on t h e f i r s t s e t of stems. Samples 4, 6, and 8 were composed of successively o l d e r leaves from t h e second s e t of stems. The apparent a s s o c i a t i o n between g a i n i n d r y matter per l e a f l e t and gain i n q u a n t i t y of 0-hydroxycinnamic acid per l e a f l e t suggests t h a t 2-hydroxycinnamic a c i d was -synthesized most r a p i d l y during t h e period of l e a f expansion. The r a t i o of 2-coumaric acid t o coumarinic acid decreased with increasing age of t h e leaves, lending support t o the suggestian of Kosuge and Conn (1961) that 2-coumaryl glucoside a c t s a s a precursor t o coumarinyl glucoside i n t h e sweetclover plant. A s i m i l a r r e l a t i o n s h i p between these two glucosides may be i n f e r r e d from studies of Brown, Towers, and Wright (1960) on sweet grass (~i e r o c h l o g odorata ~e a u v . )
A few of t h e wide v a r i e t y of fluorescent compounds known t o occur i n plants (~oodwin, 1953) were examined f o r possible i n t e r f e r e n c e with t h e assays f o r 2-coumaric and coumarinic a c i d s . The compounds t e s t e d were umbelliferone, dsphn e t i n , and aesculin, and i t was found t h a t none of these compounds contributed s i g n i f i c a n t l y t o t h e fluorescence ascribed t o 2-hydroxycinnamic a c i d . More convincing evidence on t h e absence of i n t e r f e r i n g fluorescence comes from the work of Kosuge (196h) demonstrating t h a t , following treatment with u l t r a v i o l e t light, a l k a l i n e s o l u t i o n s of hydrolyzed sweetclover e x t r a c t and o-coumaric acid have i d e n t i c a l fluorescence s p e c t r a .
E x t r a c t s t o be assayed f o r 2-coumaric and coumarinic a c i d s must be prot e c t e d from b r i g h t l i g h t .
Exposure of an aqueous e x t r a c t of sweetclover leaves t o standard cool white fluorescent l i g h t a t an i n t e n s i t y of 650 foot-candles for a period of 4 hours r e s u l t e d i n t h e apparent conversion of approximately 5 6 of t h e 2-coumaryl glucoside t o coumarinyl glucoside. U l t r a v i o l e t e f f e c t s t h i s conversion more r a p i d l y than v i s i b l e l i g h t , and t h i s f a c t bas been applied i n the laboratory synthesis of coumarinyl glucoside (~utzmann, 1940; Kosuge and Conn, 1961) . I n preliminary work with excised but i n t a c t l e a f l e t s from p l a n t s of the CuCuBB genotype, it was found t h a t exposure t o sunlight o r u l t r a v i o l e t irradiat i o n caused a m a t e r i a l reduction i n 2-coumaryl glucoeide while coumarinyl glucoside was correspondingly increased. This observation suggests t h a t the t r a m t o cis conversion postulated by Kosuge and Conn (1961) may be a non-enzymatic, photochemical reactifin. Further s t u d i e s of t h i s e f f e c t of l i g h t a r e i n progress.
